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geographlcaOy separated 



A satetfita scram b6ng communicsbon network uses geo- 
graphicaBy separated iq>l>nfcs to provide scrambled video and 
audio signals and descrambGng control daia to separated 
incfivkhtal sub3crd)efs and to sepaBted TV signal dtetribution 
systBms. Tlia network tnctudes a business control center 
wttich provides a fnaster data stream including incfividual 
subscriber address and encryption data and i4)&nk &)annei 

aflocat ro n control data. There ts a first satsQite communication 
uplink for transmitting one or more televt^ chartnels, as 
controUed by the aikx^tion data in the master data stream, to 
a communication sateftite. The first uplink adds to the master 
data stream supplementary data pecufiar to those TV channel 

acfistrfbution systems which wiQ distributo the one or mors TV 
chsnnets from the fijst upfink. The transmission at the M 
upGnk, in addition to the one or more TV channels, includes 
^the master data stream and the supplementary data pecuTiar 
CQtq the first uf^nk. There are a pturaSty of geographk^aOy 
0>sap8rated adtStiortat satoflite communication upOnks. each tn- 
dufing means for receiving the masiter data stream as trans- 
^mitted from the first upTtnk via the communication saletBta 
™Each adtfitional sateOite commumc a tion up&ik further inchjdes 
means tor transmitting transmitting one or more TV channels, 
gas oontroOed by the aOocatton data in the master data stream. 

TTie adcfitionat upBnks further include means For adding to the 
&■ master data stream supptementary data pocufiar to those TV 
cfistribution systems wtuch wH) cfistrdxjta the one or more TV 
d^ann^ from each addhionaf uplink. Each addfttonal uplink 
fimher incAaies means for ti ansmit t ii iQ. whh its one or more 



TV its one or more TV channels, the supj^ementary data 
peculiar thereto. There are multiple indivtduat subscriber 
receiver/decoders, each of which has an antenna for receiv* 
ing the TV channels as transmitted by the uplinks via the 
cc^nrmmication satelTita Each 6ubscrft)er receiver decoder is 
controlled fay the master data strean. There are a pturafity of 
geographical^ separated TV signal distributxm systems, each 
with antenna means for receiving the TV channels from one 
or more of the uplinks. Each TV agnal distribution system is 
controlted by the suppteniemary data streams whx:h accom- 
pany the one or more TV channels from each of the uplnks. 
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SATHLUTE SCRAMBUNG COMMUNICATION NETWORK USING GEOGRAPHICALLY SEPARATED UPUNKS 



Sunvnary of the Invention 

The present irvvention relates to a satairrta scramt>ling 
commimication rtetwork using geographicaUy separated up- 
links to provide scramt)(ed televtsion proQrams, both to 
mitftipls incfividuai widely separated subscrit)efs and to c^bUe 
television distritnition systems. 

A primary purpose is a satBOite network of the type 
described in which a business control center provides a 
master data stream which is used to control the descranv 
bfing of tetovision signals at multiple individual subscrit)ers 
and to control geographicaUy separated satelBte uplinks so 
that the i^ltnks may separately communicate their signate to 
sfftliste cable systems and to the multipie individual sub- 
scribers. 

Another purpose is a satellttB distribution system of the 
type described in which the master data stream controlling 
both the individuaJ subscriters and the uplinks is transmitted 
to the sateilita by one upiirtk, which master data stream is 
then transmitted tyy the satelfite to ail of tfie other uplinks, 
regarcfiess of geographic kicatioa with each of the uplinks 
adding its own suppternentary data to control its own cable 
affiBatesL 

Another purpose is a satelKte network of the type 
descn'bed in which one sateOite uplink transmits the master 
data stream and individual geographtcaOy separated uplinks 
provkle supplementary data to control their own cable affili- 

Other purposes wiD appear in the ensuing spedficatioa 
drawings and claims. 

Brief Description of the Drawbgs 

The invention is iHustrBted diagrammaticaSy in the lot- 
kMving drawings wherstn: 

Ftgure 1 is a diagrammatic illustration of a sateBite network 
of the type described, and 

Figure 2 is a time cfiagram Blustrating the master and 
supplementary data streams used in the control of the 
communcation network. 



Oescr^Jtion of the Preferred Embodiment 

The present appOcatkxi relates to the cfistribution of 
premium television conmiuncattons and specrficaSy to a 
satellite commurvcation networtc in wtvch premium television 
programs, voice and data communcations nomiaRy with the 
video signd scrambled and the aucfio and data encrypted. 
STB trartsmittad to multiple iridividual subscn'bers by a com- 
rremication sat^&ta and to cable televtsion distribution sys- 
tams which wiD then distribute such signals to sutscrS)^ 
over cable or microwave (aciSties. Although the fonowing 
deecr^Kion wiQ use the phrase "television corrmmflttcattons,' 
this is meant to include broadly vxteo, voice and data 
communications from many souroces. and also to include 
addressable secure communication systems. At the present 
time there is a vast number of cable systems throughout the 
United States which transmit over a variety of channels; 
such TV communicatior^ network programs, locally- 
-originatBd programs and prermum programs, such as mov- 
iee a the like, which are supplied to the cable systems by 

such programmers as Home Box Office. Showtime, Disney. 



Turner and the Bw; Each of the premajm programmefs 
rents or owns a transponder on one or more of the avail- 
abta commumcation sateUrtes so that the one or more 
channels transmit^ from the programmer by its uplink can 

5 then be rsceived by one or mom of the cable systems 
geographicany 3^>aratad around the country. In effect each 
premium progrEffnmer has an uptffik by whit^ rt commu- 
nicates to a communcation sataite so that its affiliatB calbSB 
systems may receive the premium programming for distribu- 

10 tion to cable customers. Although we use the term "cable," 
it shoukf be understood that this also includes microwave 
and other types of cfistribution systems. 

The control of the television channels by the premium 
prografT>mer is such that only those afftKate or cable sys- 

75 tsms associated with the programmer or those who pay to 
rec^ve the service can receive and property decode the 
scrambled signals. This system works satisfactority, without 
any central control, but it does not provxJe any central 
supervision whereby indMduat subscn'bers may directly re- 

20 ceive premium programming from a satellTte and there are 
marry intfividual 6ut)scrtt)6r5 who are to locatxins wtiere 
there is no access to cable facilities or who may be 
unwiSing to subscribe to a cable syston and pay the 
consequent monthly rental fee when they are only inter- 

25 ested in premium progranrrr^ such as movies and spedat 
events. Accordingly, there is a very substantial market tor 
direct comrm^tication of television communtca^ons to in- 
drvicktal subscrftjers or individual network members. At the 
sarr^ tffne. there is a need for contmlling and coordinating 

30 the (fistribution of signals by sateSitB to provkto a rrxxe cost 
efficient communication network. 

T7» presem invention provides a means whereby from 
a centrally kx^ated control center, a master data stream is 
provided to controt the access of indivklual subscrtos or 

35 subscrtoer groups or networks to all of the prerr^um pro- 
gramming whk:h may be ovaitable on any one or an of the 
upfinks geographca&y separated around the United States. 
The master data stream is also used to provkle a means tor 
controt of the incfividuai upfeiks. each one und^ the control 

40 of a specify prBmKim programmer so that the individual 
upfmks can pravkfe restricted access to those cable sys- 
tems which desire their service. In effect the master data 
stream controls the individual subscra)ers, their addressing 
and encryptkm codes end thus decoding of premium pro- 

45 gram signals from all of the upfinks around tt)e country. The 
master data stream also allocates channels for the program- 
mer uplinks to prevent overlap and conffict between chan- 
nels. The master data stre^ is mipplemented by each 
premium programmer to an extent that penmts such pre- 

50 mium programmer to control its own cable system afftliatas. 
Thus, one network combines a pturafity of television com- 
muracation channels, as many as 50 or more, from a 
variety of geographicaOy separated upTinks, each one sepa- 
rately controBed by a premium prograrrmier, to enable a 

55 ccvnbtnation of this vast array of television communk^ations 
to be av^afate to individual subscrS>ers around the country 
and to be independently end separataly availaUe to various 
cable systems. 

In Figure i. the business controt center is 'vKficated at 

60 10 arv} trtcfudes a master control oomputsr which win have 
address tnfonnatxxt vkteo scrambling codes and ertoryption 
data tor each of the home sutiscribers wtio are equipped to 
receive signals from the sateOite diagrammatk^aDy Bhistrated 
at 12. The type of scrsnbfing system may vary wxiely and 

65 one appropriate system for the scramb&ng of vtoeo and 
audio signals is that disck)sed tn U. S. Patents 4^424,532, 
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4.353,088. 4.340.S06, 4,336^53. 4,323.922 and 

4,112.464. Other types of audio and video scramb&ig and 
encryption systems may also be used, but the above pah 
ents disclose a system now used by the as^nee of the 
present appGcstioa 

At tt« control center 10 master control computer 14 
provides the master data stream which, as Htustrated in 
Ftgure 2. wi9 include the encryption keys and associated 
address information for an of the home subscribers, and a 
tiering control or channel allocation for all of the geographr- 
caUy separated uplinks. The master data stream wiB be sent 
to a master encoder 16 which may be physically located at 
one of the geographicaify separated uplinks, in this case, an 
upGnk designated upGnk A. 

Uprmk A win provide an input to the master encoder 
one or more TV channels, as weS as providing supplemdn- 
tary control data, which win enable the cable afflBates 
served l}y upfink A . and which subscribe to its premium 

programming, to receive and uti&ze the scrambled televiaon 
communications broadcast by uplinK A. Uplink A has an 
affiliate control computer 18 which provides the supplemen- 
tary data to the master erxxxler where the affiliate control 
data is combined with the master data stream and then 
transmitted by an antenna 20 at upSrtk A to commun^ation 
sateSite 12. 

As iDustrated in the time diagram of Ftgure 2, the 
master data stream includes the common encryption keys 
which wifl be sent directty to the individual home subscnb- 
ers, trertng control or channel altocatton signal, and sub- 
scriber control and address informaticm. The tiertng control 
or channel aOocation signal wiQ provide tor each of the 
incfividual upTmks to add supplementary data for control of 
their individual affSiate cable systems. As illustrated in Fig- 
ure 2. uplink A has a time slot A wherein its supplementary 
data may be added. 

What is transmitted from antenna 20 of uplink A is the 
master data stream, the supplementary data stre^ from 
uplink A and the TV channels nornally broadcast from 
uplink A to the communication sateilita 

The master data stream includes address and decod- 
ing control rnformation whereby each tndivtdual home sub- 
senior or sutjscriber network rec^ves what premium pro- 
gramming it desires to receive and is wSing to pay fv. This 
may include tne TV communication channels broadcast by 
any one or all of the various upfinks and this distrdn/tion is 
controDed by the master data stream pnsvkJed by the bush 
ness control center, which mast^' data stream is sent to the 
sateHitB by upSnk A. An antenna 22, diagrammatic nepre- 
sants one subscriber's antenna and the antenna Is con- 
nected to a receiver/decoder 24 whk^ in turn is connected 
to the subscriber's television receiver 26. Thus, the 
receiver/decode of each individual subscrft)er wBI be con- 
trolled by the master data stream so that a particular 
subscnljer may descrambfe and decrypt those teie>^sion 
channels which it has agreed to pay for. 

The information transmittBd from antenna 20 of upfink 
A to the communcaiion satelfite is also recerved by 9ie 
antennas of geographksUy separated adcfitional uplinks, in- 
dicated at 28 and 30. Each of these antennas may repre- 
sent an up&nk which may be kxated in any part of the 
United States and whkrh win use communication satelSte 12 
to broadcast tetevision c ommmuca iions to affiate cable 
systems. The u(^k associated with antenna 28, designated 
upBnk 6. includes a repeater-decoder 32, an afState corM 
computer 34 and an encoder-repeater 36. The sgnal re- 
ceived by antenna 28 Is that transnitted by up6nk A an- 
tenna 20. The repeater-decoder 32 removes the TV s^nats 
from t^iSnk A and passes the master data stream to 



encoder-repeater 36. The supplementary address and au- 
thorizatkxi date for i^jfoik B is provided by affSiate control 
computer 34 to encoder 36. The TV channels allocatad to 
uplink B and its supplementary data wffl be sent from 

5 encoder-repeata' 36 to the antenna for broadcast to the 
satellite so that the premium channels of ur^tnk B cen be 
available to its aflffiate cable systems and to those home 
subscrS)8r3 vrhb are wSling to pay for tL Thus, the s^nal 
received from the satellite by those upKnks other than the 

70 upTtnk tr^ismitting the master data stream use the received 
stream to control channel allocation. Each upOnk sup- 
plements the master date stream with 9te control signals 
necessary to control access of the cable systems which can 
receive and utilize the premium programming broadcast by 

75 a particular uplink. As shown tn Figure 2, there is a tirrte 
sk3t for the supplementary date from each upfink. 

The supplementary date streams from each uplink may 
be as shown in F^ure 2 and such may be transmitted in 
channel or out of channel In the alternative, the master and 

20 supplementary date straams may use desgnated lines in 
the vertx:al blanking interval or in the horizontal biankmg 
interval in one system rif>es 7 and 8 of the vertical blanking 
interval may be used by each uplink to communicate with 
its affiriates and lines 1-5 of the vertical blanking interval 

25 may be used for the waste date stream to transmit address 
and decoding informatiQn to individual subscrtos In an- 
other alternative, the master and supplementary date 
streams may be canied by a subcarrier of either the video 
or audio signal 

30 There may be as many uplinks as there are available 

transponders on the satelDte aixf these uplinks may be at 
any geographica! kx:ation within the United States. The 
master date stream provides the control tor the individual 
sub8crft)ers and consols the channel allocatnn of the in* 

35 dividual uplinks %vhich themselves are controlled by partk:u- 
lar premium pro^ammers. Each of the uplinks adds its own 
supplementary date for use by its affHiate cable systems so 
thai only tfiose talevision communications desired by a 
specific cable system wiB be received and utilized by rt 

40 A typical community cable system is indicated gen- 
erally at 40 and includes an antenna 42 and a plurafity of 
receivers 44, one designated tor each of the upOnka With 
each receiver mere is a decoder 46 which is te decode the 
signals from a particutar uplink. Thus, a cable community 

45 afSiate may rsceive programs from all of the premiimi 
pro^amrmng up&nks w from as few suc!t\ updnks as it 
desires. What is rec&ved by eadi cable system 40 is 
controlted by the su^qilementary date added at each of the 
ui^kS: 

50 Whereas the prsfened toon of the invention has been 
shown and described herein, it should be reaBzed that there 
m^ be many modifications, substitutions and iterations 
Qtereto. 

55 Claims 

The embocfiments of tfte inventicsi in wfuch an exdu- 
sve prtQjerty or privBege is claimed are deftnad as toOows: 

60 1. A sataffite scrambfing communications network using 
geographcaHy separated upHnks to provide scrambled video 
and aucfio signals and dascrambfing control date m sepa- 
rated intfivxtual subscribers and to separated TV signal 
(fistiibuiiun systems, inducfing: 

65 

(a) a business control center providing a master date 
stream tnctufing incfividual subscrto address btk) encryp- 
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tion data and uplink channel allocation oonEtrol data, and 
incfax^ means (or communicaiing said mastsr data stream 
to a first satellitB communication upGnJc. 

(b) a 1^ satailitB communication uplink for transmitting one 
or more TV cormiunication channels, as controfled b/ the 
aOocaiion daia in the master stream, to a communication 
satBt&ts, means at said first upHnk for adding to the noaster 
data stream, supplementary data, peculiar to those TV 
agnal distribution systems which will distribute the one or 
more TV communication channels from said first uplink, and 
means at said first uplink for transmitting the master data 
stream and supplementary first uplink data stream to the 
communicatkin satellite, 

(c) a pturalfty of geographicatly separated additional sateHrte 
oommunicaiion uplinks, each including means for receiving 
the master data stream as transmittino from the first uplink 
via the communicatkyi sateinte, means at each additional 
uplirA for transmitting one or more TV communicalion chan- 
nels, as controlled by the aHocation data in the master data 
stream, to the cormmink^ation sateHitB, means at each adcfi- 
tior^ upDnk for adding to the master data stream, sup- 
ptememary data peculiar to those TV distribution systems 
which wilt distribute the one or more TV communk»twn 
chsnnets from each additional uplink, and means at each 
acj(fitior^al uplink for transmitting the supplementary data 
peculiar thereto to the communbation satellita. 

(d) multipie individual subscrft)er receiver decoders, each 
having antenna means for receiving the TV communkation 
charmeis as transmitted Ijy the upfinks via tt)e communica- 
tion sateOite, each sutjscriber receiver decoder being con- 



trolled by the master data stream, 

(e) a pturslity of separated TV signal distribution systems, 
each with antenna means for receiving the TV communica- 
5 tion charvials from one or more uplinks via the communica- 
ton saalfite. each TV distribution system b^ controtied 
by the suppt^itentary data streams from said uplinks. 

w Z The conwnuncatxjn networic of daim 1 further character- 
ized in that each of the supplementary data streams are 
time-separatBd in the rrtaster data stream. 

3. The conwunication network of daim 1 further character- 
75 ized in that the master data stream and the supplementary 
data stream are inserted into designated spaces in the 
vkleo signal transmitted from sakf first uplink. 

A. The communicatksn network of daim 3 further character- 
20 ized in that the master and supplementary data streams are 
inserted into the vertical blanking interval of the vkleo sig- 
nal. 

5. The communk^ation network of claim 3 further character- 
's ized in that the master and supplementary data streams are 

inserted into the horizontal blanking tmerval of the vkleo 
sigmL 

6. The commumcatbn network of daim 3 further character- 
30 ized in that the master and supptementary data streams are 

inserted on a subcarrier of the video signal 
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